Introduction
Virtual campus is always a classical example of application of virtual reality technology, since most of the required data are open to the public, and the appearance of the buildings can be obtained by ordinary digital cameras. Many universities and colleges have carried out related research. In the nineteen nineties, the development of virtual campus mainly based on VRML [1] and Java language, numerous application sprang up, for instance the authors of [2] build a roaming system of their university based on VRML and some key techniques are analyzed in [3] . The release of the game "Second Life" has a big influence on the field of virtual reality. As an open system, the second life does not only support massive multiplayer online playing, but also offers the most flexibility and freedom for players to build the "Avatar" of themselves and building their own constructions. OpenSimulator, also called OpenSim, is an open source virtual world server project that has created an adaptation of the basic server functionality of the Second Life servers. Several universities have conducted the program of virtual campus based on the OpenSim project aiming at virtual massive multiplayer online education. Some achievements have been reported, as paper [4] and [5] show. However, these systems are still in progress and far from practicability.
In our opinion, compared with pure virtual reality, the augmented reality technology is more suitable in real world environment, as a real-world scenario is helpful to remind the user stuff about the work to do. In practice, Steven Feiner-the originator of AR has built a touring machine for the campus he worked for in 1997 [6] . However, the framework of the machine is cumbersome and thus greatly affects its practical value. For now, the smart phone with powerful Image processing ability has great potential to run a system which is more accessible in daily life of campus. The procedure of realization has three parts: model construction, model registration and interaction design, the details will be described in following sections.
Model Construction
A semi-automatic way is adopted to measure the size of buildings. It has two steps: edge extracting and homography mapping.
Edge Extracting
The buildings of the campus have clear outlines, which can be extracted by the classic Canny operator [7] which has four steps: filtering the image by the Gauss filter; Obtaining partial derivatives by differential operator, and calculate amplitude and phase angle; non maximum suppression, this step is used to thinning the width of edge into one pixel; tracing edges through the image and hysteresis thresholding. Fig.1 shows the result of edge extracting. The picture on the top is source image, and at the bottom is the result after canny operator processing. 
Homography Mapping
Straight lines can be obtained by thinning and line fitting algorithm from the edge image, the cross points can be calculated from the linear equation. According to the mathematical model of the homography matrix, four points can determine the parameters in the matrix :   1  11  12  13  11  12  13   21  22  23  21  22  23   31  32  31  32 1 ,
In the image, select the contour of a component such as a window or a door which the size is already known firstly, then the homography matrix can be determined and then use the inverse matrix of it to mapping the image to a corrected image as Fig.2 (a) shows. After the size of the building's units is qualified, 3d modeling software such as 3DMaX is used for constructing model, Fig. 2(b) shows the built model corresponding to the Fig.1 (a) .
Model Registration
As mentioned before, by the aid of positioning sensor to register the model on the grabbed image may not be the nicest method. Nevertheless, the method of extracting image feature still needs to be selected from several existing ones.
SIFT [8] have been proved to be effective in field of 3D reconstruction, object recognition and so on. Agarwal, S. et al. even used it to complete the city-scale reconstruction [9] . However, in this case calculation which is very time-consuming is off line, and the algorithm is not suitable to be run on the mobile platform. A new kind of feature called SURF [10] is presented by Bay H et al. to solve the relevant problems. The feature is based on sums of 2D Haar wavelet responses and make an efficient use of integral images. For selecting feature candidate regions, an integer approximation to the determinant of Hessian blob detector is applied. Such means make the SURF work rapidly under the premise of no much loss of accuracy. Fig. 3 shows the feature extracting result, left image is the image grabbed in real environment, and the right image is the image grabbed in advance and combined with the model. 
At last, the pose (R|t) is estimated by E, it is used for displaying the transformed highlighted skeleton overlaying the grabbed image. Figure 4 . Application Architecture of Interaction. Fig.4 shows the application architecture of interaction, the main function is developed in the Unity3D develop environment. Some functions need to invoke the native API, and the core algorithm is realized by C/C++ which is invoked by JNI. The "Virtual Roaming" function is a pure virual reality module used to test the 3D models.
Interaction Design

Conclusion
In this paper, a system integrating augmented reality technology is introduced. To realize the system, three parts of work need to be done: model construction, model registration and interaction design. The system has great application potential in daily life.
